Methylation of erythrocyte membrane proteins at extracellular and intracellular D-aspartyl sites in vitro. Saturation of intracellular sites in vivo.
A cytosolic protein carboxyl methyltransferase (S-adenosyl-L-methionine:protein O-methyltransferase, E.C. 2.1.1.24) purified from human erythrocytes catalyzes the methylation of erythrocyte membrane proteins in vitro using S-adenosyl-L-[methyl-3H]methionine as the methyl group donor. The principal methyl-accepting proteins have been identified by sodium dodecyl sulfate-gel electrophoresis at pH 2.4 and fluorography as the anion transport protein (band 3), ankyrin (band 2.1), and integral membrane proteins with molecular weights of 45,000, 28,000, and 21,000. Many of the methylation sites associated with intrinsic membrane proteins may reside in their extracellular portions, since these same proteins are methylated when intact cells are used as the substrate. The maximal number of methyl groups transferred in these experiments is approximately 30 pmol/mg of membrane protein, a value which represents less than one methyl group/50 polypeptide chains of any methyl-accepting species. The number of methylation sites associated with the membranes is increased, but not to stoichiometric levels, by prior demethylation of the membranes. The additional sites are associated primarily with bands 2.1 and 4.1, the principal methyl acceptors in vivo, suggesting that most methylation sites are fully modified in vivo. Extracellular methylation sites are not increased by demethylation of membranes. The aspartic acid beta-methyl ester which can be isolated from carboxypeptidase Y digests of [3H]methylated membranes is in the unusual D-stereoconfiguration. Similar results have been obtained with [3H]methylated membranes isolated from intact cells (McFadden, P.N., and Clarke, S. (1982) Proc. Natl. Acad. Sci. U.S.A. 79, 2460-2464). It is proposed that the methyltransferase recognizes D-aspartyl residues in proteins and is involved with the metabolism of damaged proteins in vivo.